DOCUMENT RESUME 



ED .-238 913 



TM 840 003 



AUTHOR 
TITLE 

PUB DATE 
NOTE 



PUB TYPE 

EDRS PRICE 
/ DESCRIPTORS 

IDENTIFIERS 

ABSTRACT 



Wendell, Anne-So journerj Tobias, Sigmund 

Anxiety -and the Retrieval of Information from L6ng 

Terni-Memory . 

[83] 

16p.; Paper presented at the Annual; Meeting of the 
Northeastern Educational Research Association, (14th, 
Ellenville, NY ; October 26-2,8, 1983)*' 
Speeches/Conference Papers (150) — Reports 
Research/Technical (143) 

MP01/PC01 Plus Postage. 

^Academic Achievement; Cognitive Processes; Higher 
Education; ,*Long Term Memory; Models; ^Recall 
(Psychology); *Study Habits; 5 *Test Anxiety / " 
^Interference (Learning) ^Retrieval (Memory) ; 
Sarasbn Test Anxiety Scale^ 



M This study investigated whether test^anaiety affected 

performance because: (l) examination stress interfered with retrieval 
of previously learned material, or (2) initial learning was 'less 4 
thorough. Results indicated significant negative correlations with 
acquisition indices and. partially supported a retrieval deficit* 
Suggestions for further research are made. (Author) " 

"\ . ■ ■ - 



>3 



*>*******"* *** ** **** *********** *** ************************************** 



Reproductions supplied by EDRS are the best that can be made 

from the original document* 



* 
* 



*********************************************************************** 



ERLC 



Anxiety and /the Retrieval of/lrif or nation if ron Long Tern Heitfpry 1 ( 



\ 
J 



A Anne-Sojourner^ Wendell 

New York City Technical College \ 

• ■ i 

City University of Ne* York 



/ Sigmund Tobias * . 
City college of* New York. 
City University of Ne* York 



Abstract 



This study, investigated whether test anxiety affec,te^ 
performance because: 1) examination stress interfered 
with retrieval of previously learned material; or, 2) 
initial learning c " was less jthorough- Results, n^84 # 
indicated significant negative ' correlations*" with 

acquisition indices and - partially supported a retrieval 

• * ' 

deficit* • Suggestions . f^r further research are aade# 



The debilitating <*f fe£ts of anxiety on aca^ieaic performance- 
have been frequently supported*,. This fc study was undertaken to> 
define more clearly the relationship between anxiety'' and the, 

mechanism for retrieving infatuation from long term memory in an 

< ... 
educational context* \ 

Explanations f for the reduced performance • toy anxious 

interference model and a study skills 

i 



i 9 ' 

individuals include an 
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deficit mjo&el. The interference model posits thfft anxiety * 



produced task- irrelevant responses 

v • > •. ■ * 



in •the tes 



-A 



situation. 



These responses interfere with task-relevant responses and induce 

the « V effectiveness iwith which ^prior learning is retrieved, hence, 

the negative relationship between anxiety and test performance 
• ■ • * 

(Hine, Sarason, J972) • The study skills deficit model 

holds that highly anxious students frequently have poorer study 

skills '-than low anxiotis students and that the effect of these 

study, skills is reduced initial , learning, finally reflected in 

test, results (Desiderato S Koskinen, 1969; Wittmaier, 1972) . 

Sarason (1^72) suggested that the debilitating Effects, of 

anxiety in testing .si tuations. were f a .....functional of anxiety *s 

interference with cognitive processes, i.e., high levels of 

aTnxiety lead to ^ task-irrelevant responpe^ which inhabit 

task-relevant responses. ffine (1971, 1980.) ^ has identified 

I 

direction of attention .as a majalr factor in anxi43ty f s effect on 
test scores. Wine contends that the attention 5f highly anxious 
individuals in an evaluative situation* is "divided " between 



task-relevant 



(answering questions) » and task-ir relevant 

•* ' 

responses (worrying) . Those ' who experience high <; levels of 

anxiety give a significant portion of their 1 attention K to 

J- * * 
t-ask-irrelevant responses. With only a small <pbgtion of their 

attention available for task-relevant responses^ their test 

performance ,is depressed. Hork by florri$ v ahd Liebert (1970) 

provides evidence that supports Wine's anal/sis. In ^examining 

the emotional -and cognitive (worry) aspects of anxiety* florris 



\ 



2 



dn*d Liebert fouad a strong negative relationship between Storry 
and academic performance* ^ 

Tobias (1977,1979) proposed a aodel for research directed 
towards identifying the effedts of anxiety on learning at each 
of , three information proteasing stages. He ff contends that 
anxiety # s effect on learning must, occur through its impacting on 

the coghiti\ r e processes, that lead to learning. That is, anxiety 

1 ' \ * • 

may interfere with the pre-processing or input of information; 

the processing and storage of information ^ or v the 

post-processing or retrieval of " information* from lang term 

memory. This study attempts to clarify the* post-processing 

q ■ «■ , 

effect of anxiety. ■ % > ^ 

The study skills deficit model is based 6^ research 

indicating that high anxious students have poorer study skills 

than low anxious students. For example, Desiderato and Koskinen 

(1969) fouad that,, ^hile high anxiety was associated with low 

grades, high anxious students had poorer study skills 'than low 

anxious student^ In addition; the guality of study habits and 

amount, of /studying time were positively related to academic 

performance. They' concluded that defective study skills 

accounted for poor academic perf ormance-r-not anxiety. Lin and 

ficKeachie (1970) also found differences between high and low 

anxious students in ability and istudy habits. % \ + 

^ Hittmaier (19721 examined the effects of both debilitating 

•* . ■ * 

and facilitating anxiety on academic performance* He found that 
.students with low levels of debilitating anxiety have better 



study* habits than their high anxious counterparts and avoi4 
delaying academic tasks. H& concluded -that pre-exam test 

- ; . - " " * K " - . 

tanxiety is 151 partially -the cause of and partially the effect of 

• ? . ' , 

ineffective study habits." Mitchell and Ng, (1?72) reached 

similar conclusions in their. <study<. . Mueller , (t97£) found 

differences in levels of organizing, information for rhigh- and low 

anxious students. • As a result,* he states that deficits in free 

recall for high, anxious students; are c a* function, of shallow 

encoding at acquisition. 

Holroyd, Bestbrook, Wqlf/ and Bodhorn (1978) and CUller'and* 

• • » 
Holahan (1980) alsq questioned the interference model.. These 

\ r ■ , • ' i - • % V • - v 

authors Itudidd the role of intellectual. ; ability and study 

■j ■■ ■ i 

habits.for high and low anxious .students^ *Thej cbnsjludfid * that, 

hiqh anxious students. are right to be -anxious because th^y have 
not/learned the material Well. Khile tfcey agree tfiat high 
anxiety precedes and is 'related to poor performance, thdy assert 
that this situation occurs because poor ability leads to, high 
anxiety. - , 

'Benjamin, McKeachie, Lin, and .Holinger (1?81) used an 
information' processing model to explain performance deficits of 

hiqh test anxious students vis-a-vis problems in encoding, 

* ' '■ . > 

org^nizAtion, and/or retrieval of information in a te§tiitg 

situation. While they found evidence of an encoding deficit far 
high ^anxious students, a ret;rieva^ deficit was supported as, 
well. ; 

In. order to make statements about the effects of anxiety on 



retrieving .inf ormation, it would >seem epse%tial > determine how ^ 
ffittcK a student. hes learned 'before debating* the presence QfJ^ 
^bsenee o£ interference' in the retrieval £f thgt pf iqfTLearrirng. 



his . study has' attempted' to^ assess u sCAdent learning at. - 
cguisitip^a *nd* then $0 ; determine t whether the* retrieval of. 
previous!*' mastered oatarial was affected %y test anx-iety- 



J ' Method 



Subjects -\ ; j; / r 



» JStudents in four sections of an ilitroductprY , . educational 

. * ><■ t" - •"- *r K r. , " . ' * ' , 1 '. ' 

psychology course a\t City College of tteir York. 'served as subjects 

-.'in* 'this. stud4». ^. tQ.tal^ of 84 students', 6H females and 20 nales ■ „ 

• iTer a'' involved. The -same instructor, taught ail sections. 



N S 



Ptocedure \V * . ; if v 



) 



' ° T-lie Test Aa^iety Scal^ {Sar.aspB # ; 19*72) ^ was adjiinistered 
first* rf one weeK " lateir* fiitudeitts began to*view a total of six , 
audiovisual modules that **covere&' sections of the course 
material* Each module^ lasted approximately 35, minutes. The 

.X , y-.' V : :. y / " . • . , ■ -v • 

tofics^cov€jred were: a. ^ an 1 introduction to indiv-iduaJLifced 



instructions b. ; programi^ed instructions c« *an Introduction to 

th 4 d iisesv of computers ^in educations cofl^uter assisted 

. y v. f *• "' : >*— - r v 
.instructions/ e* the tjheory of Kurt Lewins and, £. transfer and # 

its importance in fducatibh. . * . . 

» * . * 

• • • . ♦ •. • ^ 
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The students' were informed, that /they were involved in 

evaluating ptoposed modules for a planned individualization of 

* . * * ■ * 

the course ^t hey were taking* They mere also told that, while 
the pre- knd- post-tests on the modules .were to determine the 
ef fectivenesa of the modules, they would he tested later on; the 
materials presented and that tlysir grades? on the,, apduUes jrould 
account, for 25% of their grade in/ the course* 

The rafales were viewed at one week intervals during six 

* ' » ■' 

separate two-hour class meetings* The procedure for each module 

was the_ same* A prg-test , was given immediately u pre<;eding the 

module* % The instructor told the students: \*You -Ate npt 

expected to know the answers to ^11 thtese questions* Be would 

just like to f ind ^ out how .much -information is acftually being 

> v * " N fl « . 

communicated" by these tapes-^that's why' we would like to know- if 
yo^re familiar- with the material before you see the tape* 11 The 
Horry-Emotionali$y Scale (Liebert 8 llorris* 1967) was then 
^aZiinTsterecl * Students we're asked to* answer the questions in 
terms of how. they felt while they were taking thetest* The 
module was then shown o on either bne or t^p television screens 
which all students could see* There was sufficient lighten the 
rooms for "note-taking if the students desired to do so* The 
post-test, which was identical to the pre- test was then given; 
after which the Kqrry-fimotionality Scale was administered once 
again*' The* answers to all of the questions on the test-* were 
then discussed in fc'he class session* 

s ■ 

One week after the ,sixth giodule had been completed , a 



sumniative test *as givetu • Wtie " questions _on' tKis test aere 
identical to those on the ore- and post-tests. ^Immediately 
before taking the test, the students me ' told by the 

. C? , V % • < . . 

instructor: ,f This test fs extremely, important.- In fcjbe past, ire 

' " ■• * 

have found that student^ who do not grasp this material do 

, poorly in this course." 'After completing* the test f the 

Horry-Emotionality Scale was administered for the final'.time. 

"v r * . . • ° ' ' : * ^ / . 

• *i ■ ' Results ^ . 

1 - i * « 

1 . * * 

y - ■ . • . ■ \ 

' ' , , , ' . . t - \< ' 

; A correlation matrix for all variables *as calculated. 

s ; • « • . ■ i 

Pte-jtest, postrtest/ delayed poist^-test scopes, §nd three, 

v * ; * " ' v 

'additional retrieval variables *ers;£xamined in terms of their 



relationship to test anxiety scale scores. The first addition^ 
. . - / \ \ 

Variable*" 0 calculated ,lias"'the». number of questions^ answered 

•■" ' » ° \ 

incorrectly on the pre-test that had been answered correctly on^ 

" • •• : '- • ; : r ~ ' • 

the ' post- test, but*, incorrectly on the/ delayed post-test 

°- ' ; ; ' . . \ ■ / • • 

{minus-plus-»minus) . The second coaparisbn /(pljis-plusrninus) was 

.. .. ' -lj 

"tu*e number of questions answered correctly on both the pre-test 

and the pust-test~ that had been answered incorrectly on the 

delayed post-test. The third --comparison (ainus-minus-plus) - *as 

the nuaber of questions answered, incorrectly on both the 

pre-test - ahd pqst-test that had b^en .answered correctly on the 

delayed "post-test. 



.... •" % 

All correlations between the test anxiety scale scores and 



pre-test scores on the six mod ulfes were negative. / /Pour of these 
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correlations were' significant. (See > Table 1.) Correlation^ * 

'between- anxiety arid post-test scores indicated "that there Jfere 

* • . * »■*"■ 

significant negative relationships between these variables T for 

five' of the, six modules. (See Table 2.) Delayed .post-test 

scpres were also negatively correlated with knociety ? tor four of - m * 

the modules. (See Table 3.) ^ ' + 

° A significant relationship was found between test anxiety, 

and , the retrieval variable plus-plus-minus. 0 No , suci^ 

\ J*_, . . . . • . ■ . .- * * * ; ■ 

relationship 1 was. found between test Anxiety and the 
minus-plus-minus retrieval variable. .The. positive . correlation 
indicates * that high anxious student answered more questions * 
* incorrectly than did low. anxious students, even when they h'ad a 
•answered the same' question correctly twice before. Surprising 
results were found for the third . retrieval « variable, ■(-.' 
minus- minus- pi us. o There wis a significant correlation between. , 
this variabietahd anxiety, suggesting that high anxious students' 

answered significantly more questions -correctly Jthat they had * ■ 

t : '' " ! - b 

answered incorrectly .twice before than did low ^nxious students^ 



(See Table {*♦) 



• Discussion v * 



In this study, the classical * finding that ' anxiety 
interferes with meaningful learning from instruction has been 
replicated. In general, test anxiety was negatively related^ in 
five of six correlations, 'to iame4iate post-test -scores. 



{ 



8. c * * ■ ■ * • 



Furthermore, test anxiety *£a also negatively related to delayed 
post-test scotes in v /our of six correlations. 

The relationship betWeen anxiety and retrieval,., however, 
remains unclear. In the t*o relationships examining the 
correlation between anxiety and scores that: had v been positive 
immediately after acquisition and negative 1 oil the delayed 
post- c te£t, only one *as significant. It .will be recalled, that 
^these were the principal measii^s Of retrieval of previousl^^ 
> learned' material from long term memory. These results suggest 
that differences in perf ormanceybetween high anxious and* low. 

— • * . V- v / r 

anxious students'.' are more likely to be- significant when the . 
* learned materia! is^highly. fafliiiar; that? isy items which were' 
passed both on pre* test a#d immediate post* test^and -failed 
thereafter. The second retAeval sco£e* minus-pjLus-ainus,' was 
less familiar material, ■ .aid perhaps was poorly 

retrieved bfecji use of its relative unfamiliarity. 

i • ■ ■ ., •■• • \ , ■ _ * . ■ / i 
^ A^signifiicant relationship, was tound betweeea anxiety and 

ainus*i4^us-pius. At first glance, it would /see* from* this - 

• v / . ' : ■ i - > - u ',/'. • ' - :• . - ■ 

finding that, high anxiety facilitated improvement in' test^core. 

It *is : possible that those students .who wete highly anxious 

' ■"' A ' % . ' ■ ;.■ 

studied »or§ or took more notes after the initial post-test than . 

low anxious students # leading .t^ passing some items failed on \-x 

; ' ^ ," / * ' ' .._ * 1 " * 0 ,. - ' ; \ : • '> 

both r the pre- and' immediate ' post* tests; * \ . m * 

f\, . • " : . ■■. ■ > . • ■ •, ; m ... • . 

The variable r6s^lts for the different retrieval ; indices 



V 

composed of 



may . also \ bfe " 'a funff.tioli of reliability. The three \ retrieval 
s^res are discrepancy, scores, l k'eo score changes ^ f rom one 



ir 

-■-■it 
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testing to ariother. It is sell Itnoifa, of course, that such data 



:p anot 
sf reli 



are less/ reliable than the original scores on which they were 
base£ (iKorndike, 1963) • .Measurement error may, therefore, have 

contributed to the'' variable findings for the three retrieval 

_ y ■ 9 " . . ' c, 

indices. \ o ■ * 

,./■••/ ■ . . : . . - ;■ .. r * , y * 

•j In this study, thq, immediate post-test results had been 
conceptualized as acquisition' data retrieved frotn students 1 
working memory. The delayed post- test, on the other hand, had 
been conceptualized as retrieval of previously acquired material 
from long t'erm^meadry. The variability in the results suggests, 
however, thai different processes may have been operating. 

Students received the immediate post-test shortly after the 

A $ * ■ * * * • ■ . 

completion of ^ module. Some of, ^the post-test items may have 

referred to material early in the module, and therefore, dealt 

with content that ^talents ihad learned much, as ,35 minutes 



earlier, clearly, Uniterm's -of ^e p^ 

on the immediate po&t-test was nqt only reflective of retrieval 

from * intermediate term .memory. s Some ' items were probably 

measures d£ retrieval from long; term. + memo'ry at two different' 
\ -v , . c ;j / \v • Jy ■ ; • 

points ia- time, i.e., at immediVto and' de^a.yed post-testing. 

4 These results suggest that tLhe evalua^iofh of the effect of 

* * ' ' "J: : V V ' Y" : 

anxiety on retrieval from long term 'memory ^guires plear cut 



^acquisition data obtained before 



students have the opportunity 



-to store the results of learning in long term memory. Possible 
- alternatives for the procedures .used in the present experiment 
would be to compare students 1 " performance on adjunct questions 



adainistered iaiiediately after text paragraphs that they have 

... • i \ " • •• ' ■ . . ■ • o ••• 

mastered, and their performance! on similar questions, 
administered'"" at the completion ot the, module ,or sometime' 

* * ' ■ ! ■ • * * , * ' . ^ • * ' f « 

thereafter* 
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Table !• Pre-test Means, Standard Deviations, 
and Correlations with Test An-xiety 

Module 1 Module 2 Module 3 Module 4 Module 5 Module 6 Total 

X 5.88 1.91 ' 1.85 2.06 2.26 2.21 2.-93 

sd •• 1.67 '. 71.20 • 1.35 1.49 1.00 ^^^0.96 0.78' 

n - 70 65 64 69 ^ 61 62 78 

C -0.39*. -0.12'.. -0.32* -0.28* -0.07, -0.21* -0.35** 

Table 2. Post-test Means, Standard^Deviations, 
and Correlations with Test Anxiety 

Module J Module 2 ° Module 3 Module 4. Module 5 Module 6 Total 

x 7.97 6.22 5.92 4.33 5.41 - 5.58.. 5.95 

sd 2.29 ?.36 2.23 " 2.45 1.62' 1.93 1.64 

n ' 70 ' 66 ' 66 70 . 65 64 78 . 

t -0.37* -0.36* -0.28* -0.38* -6.07 v -0.23* -0.40* 



Table 3. Delayed Post- test Means, Standard Deviations, 



• \ ■ ' 

'Module 1 
x 9/32 
sd > . 1.81 
n 73 
t -0.25* 



and Correlations vith -Test Anxiety 



Module 2 Module 3 Mo 



liable- 



4 Module 5'* Module. 6 Total 



6.92 
2.48 

■.;*, 73 

-0i24* 



5. 10 
2. 25 
73 
-0.04 



6.20 
2i43 
73 
-0.28* 



6.44 
1 .7 0 

^_J73 

rol2*»* 



6.09 
2., 30 
73 
-0. 14 



6.68 
1.59 v 
73 
-0.28* 



Table 4. Comparison Means, standard' Deviations, 
y and Correlations niith^Test Anxiety" 



Minus-Plus-Minus 
4.30 
2.70 

0.13 



Pi u^-fPl us- M ittus 
0.98 ' 
1.05 
73 

•\0. 22* . 



Minus-Minus-Plus 
9.37 
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This paper was presented at the Fourteenth Annual Convocation 
of the Northeastern Educational Research Association, October 
26^28^19 83, in Ellen viile, H.Y. 
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